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AMENDMENTS TO THE DRAWINGS 

Please replace the drawing page of the Present Application, which includes FIGS. 1 A-1C, 
Fids. 2A-2C, and FIGS. 3A and 3B, with the attached replacement drawing sheet. The 
replacement drawing sheet includes a "Prior Art" descriptor for FIGS. 1 A- 1 C, per the suggestion 
of the Examiner in the Office Action dated November 15, 2006. Withdrawal of the objection to 
the drawings is thus respectfully requested. 
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REMARKS 

Claims 1-5 are currently pending in the subject application, and are presently under 
consideration. Claims 1-5 are rejected. Favorable reconsideration of the application is requested 
in view of the amendments and comments herein. 



I 



I. 



Rejection of Cl aims 1-5 Under 35 U.S.C. §112. Second Paragraph 

j Claims 1 -5 are rejected under 35 U.S.C. §112, Second Paragraph, as being indefinite for 
failihg to particularly point out and distinctly claim the subject matter of the invention. Claim 1 
has been amended to replace "zero-level sensing threshold" with "zero-amplitude sensing 
threshold," such that claim I is consistent with the language set forth in paragraph [0019] of the 
Specification. In addition, claim 2 has been amended pursuant to the Examiner's suggestion in 
the Office Action dated November 15, 2006. Therefore, claims 1 and 2, as well as claims 3-5 
which depend therefrom, now satisfy 35 U.S.C. §1 12, Second Paragraph, and should thus be in 
conation for examination. Withdrawal of the rejection of claims 1 -5 under 35 U.S.C. §112, 
Second Paragraph, is respectfully requested. 

H. Rejection of Claim 1 Under 35 U.S.C. $l02(i») 

Claim 1 stands rejected under 35 U.S.C. § 1 02(e) as being anticipated by U.S. Patent No. 
6,94p,492 to Santhoff, et al. ("Santhoff '). Withdrawal of this rejection is respectfully requested 

for at least the following reasons. 

I 

J Claim 1 recites encoding binary data of one value type as positive UWB pulses and 
binary data of the other value type as negative UWB pulses, the value types being logical "0" and 
"1" |ralue types, and detecting the presence of positive and negative UWB pulses using a zero- 
ampiitude sensing threshold In the Office Action dated November 15, 2006 (hereinafter "Office 
Action"), the Examiner asserts that Santhoff teaches claim 1 by stating that "Santhoff is teaching 
franje having positive and negative data windows and the encoding of the transmission is being 
achieved by positioning the positive pulse within the positive data window and negative pulse 
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j. 



within the negative data window/ 1 (Office Action, pages 3-4; citing Santhoff, FIG. 3; col. 6, 11. 
59-67; col, 7, 11. 1-2). Representative for Applicant respectfully disagrees. 

j Santhoff teaches that a UWB pulse train includes bipolar pulse pairs defining a frame 
having a bipolar pair of timing windows (Santhoff, col. 6 f 11. 10- 1 3). The positive pulse is 
positioned in the positive timing window and the negative pulse is positioned in the negative 
timitag window, and is otherwise identical to the positive timing window (Santhoff, col 6, 11. 16- 
18 dad 48-50). Data is included in the pulse pairs based on a pulse position in the positive timing 
win low and in the corresponding negative timing window, such that the negative timing window 
provides a direct verification of the pulse position in the preceding positive timing window 
(Santhoff, col. 7, 11. 62-66; col. 8, 11 9-13). Specifically, for both the positive timing window and 
the complementary negative timing window, if the pulse resides in the first time slot of a timing 
window, the data pulse represents a binary value of 00; if the pulse resides in the second time 
slot|of a timing window, the data pulse represents a binary value of 01 ; if the pulse resides in the 
third timing slot, the data pulse represents a binary value of 10; and, if the pulse resides in the 
fourth timing slot, the data pulse represents a binary value of 1 1 (Santhoff, col. 7, line 66 through 
8, line 8). 

According to the teachings of Santhoff, data is encoded based on a pulse position within a 
positive timing window and a complementary negative timing window, such that the positive 
timing window and the negative timing window are always encoded the same. Thus, a given 
posmve pulse is not determinative of the value of encoded data relative to a negative pulse in the 
UWB signal of Santhoff because the positive pulse and the negative pulse of Santhoff are 
complementary and equal. Therefore, Santhoff does not teach encoding binary data of one value 
j as positive UWB pulses and binary data of the other value type as negative UWB pulses, as 
recijed in claim 1. Accordingly, Santhoff does not anticipate claim I. Withdrawal of the 
rejection of claim 1, as well as claims 2-5 which depend therefrom, is respectfully requested. 



col 
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m.j Rejection of Claim 2 Under 35 U.S.C. SlQMa) 

j Claim 2 stands rejected under 35 U.S.C. §103(a) as being unpatentable over Santhoff in 
vie4 of U.S. Patent No. 6,512,474 to Pergande ("Pergande"). Claim 2 depends from claim 1. As 
described above, Santhoff fails to teach encoding binary data of one value type as positive UWB 
pulsus and binary data of the other value type as negative UWB pulses, as recited in claim 1, 
from which claim 2 depends. The addition of Pergande does not cure the deficiencies of 
Santhoff to teach or suggest claim 1. Thus, claim 2 should also be allowed over the cited art. 
In addition, claim 2 recites that each of the UWB pulses includes a carrier signal, and 
of the negative UWB pulses has its carrier phase inverted. The Office Action states that 
Santtoff fails to teach that a UWB pulse includes a carrier signal, and asserts that Pergande 
teaches the elements of claim 2 (Office Action, pages 4-5; citing Pergande, FIG. 2; Abstract; col 
56-57; and col. 3, 11. 53-64). Representative for Applicant respectfully disagrees. 
Pergande teaches the generation of a UWB signal that Includes a carrier frequency that 
reverses in phase each cycle (Pergande, Abstract). Specifically, the carrier signal is a sine wave 
nicrowave frequency that inverts phase every cycle (Pergande, col. 1 , 11. 56-57; col. 3, II. 53- 
Thus, Pergande teaches that the sine wave carrier of the UWB reverses phase at every 
period of the sine wave, regardless of the data encoded therein. Therefore, Pergande provides no 
teacling that the phase of the UWB signal is related to the bit value that is encoded therein. 
Accordingly, neither Santhoff nor Pergande, individually or in combination, teach or suggest that 
eachjof the negative UWB pulses has its carrier phase inverted, as recited in claim 2. 
Withdrawal of the rejection of claim 2, as well as claims 3-5 which depend therefrom, is 
respectfully requested. 



eacr 



1,11 



ata 
64). 



IV. 



view 
Claith 



Rejection o f Claim 3 Under 35 U.S.C. 8103(a) 

Claim 3 stands rejected under 35 U.S.C. §103(a) as being unpatentable over Santhoff in 
of Pergande, and further in view of U.S. Patent No. 5,949,826 to Iiyama, et al. ("Iiyama"). 
3 depends from claim 2, which depends from claim 1. As described above, Santhoff does 
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not anticipate claim 1, and the combination of Santhoff and Pergande does not teach or suggest 
claim 2. Thus, claim 3 should also be allowed over the cited art. 

In addition, claim 3 recites sensing whether the carrier phase is inverted or not, rectifying 
and filtering the UWB carrier signal pulse to provide a unidirectional signal, and adjusting the 
polarity of the unidirectional signal based on whether the sensed carrier phase is inverted or not. 
The [Examiner asserts that Santhoff teaches adjusting a polarity of a unidirectional signal based 
on "detecting the positions of the positive and negative pulses in the positive and negative data 
windows and the correction of error with respect to the positive and negative pulses," (Office 
Action, page 5; citing Santhoff; col. 7, 11. 49-53; col. 8, 11. 9-29; col. 9, 11. 1-23). Representative 
for Applicant respectfully disagrees. As described above, Santhoff teaches that a UWB pulse 
trairi includes bipolar pulse pairs defining a frame having a bipolar pair of timing windows that 
includes data based on a pulse position in the positive timing window and in the corresponding 
negative timing window (Santhoff, col. 6, 11. 10-13; col. 7, 11. 62-66; col. 8, 11. 9-13). Thus, 
Santhoff merely teaches that a UWB signal having a positive time window and a complementary 
but equal negative time window is received, with data being included based on a pulse position. 
However, Santhoff provides no teaching as to an adjustment of polarity of a unidirectional 
sii 



j 

| In addition, Representative for Applicant respectfully submits that the rejection of claim 
3 is leficient because the Office Action appears to disregard a portion of the language of claim 3. 
Specifically, claim 3 recites adjusting the polarity of the unidirectional signal based on whether 
the prised carrier phase is inverted or not (emphasis added). The italicized portion appears to 
have? been omitted from the discussion set forth in the Office Action regarding the rejection of 
claiip 3. Representative for Applicant respectfully submits that neither Santhoff nor any other 
cited| reference teaches or suggests adjusting the polarity of the unidirectional signal based on 
whether the sensed carrier phase is inverted or not, as recited in claim 3 . 

| The Examiner also asserts that Pergande teaches sensing whether the carrier phase is 
invepd or not by stating that "Pergande teaches that in order to generate an ultra wideband 
signal different tones with respect to frequencies are combined by the amplifiers which use the 

-9- 



i 



PAGE 10/16 * RCVD AT 2/15/2007 3:52:06 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/42 * DNIS:2738300 ' CSID:2166214072 * DURATION (mm-ss):05-26 



FEB-15-2007 16:40 FROM 2166214072 

\ 



TO PTO CENTRAL FAX 



P. 11 



Serial No. 10/666,825 



Docket No. NG(ST)7616 



pha^p inverted signal, and in order to produce the desired signal with excellent fidelity, amplifier 
nee<js to sense if the carrier signal phase is inverted or not in order to check if additional tone 

needs to be combined in order to improve the fidelity of the wideband signal, 11 (Office Action, 

I 

page 5; citing Pergande, FIG. 2; coh 53-64; col. 4, 11. 28-49). Representative for Applicant 
respectfully disagrees. 

| Pergande teaches a system that generates a U WB signal, with the sine wave carrier of the 
UWB signal reversing phase at every period of the sine wave, regardless of the data encoded 
therein (see, e.g., Pergande, col. 1, 11. 56-57; coK 3, 11. 53-64). Thus, the system of Pergande 
doei| not sense whether or not the signal is inverted, but instead generates the signal such that 
every other cycle is inverted. Furthermore, Representative for Applicant respectfully submits 
that the Examiner's statement that the "amplifier needs to sense if the carrier signal phase is 
inverted or not in order to check if additional tone needs to be combined in order to improve the 
fidelity of the wideband signal" is a mischaracterization of the teachings of Pergande. 
Specifically, Pergande teaches that additional tones can be added at different fractional 
frequencies to improve the fidelity of the UWB signal (Pergande, col. 4, 11. 38-49). However, 
Pergande provides no teaching, explicitly or implicitly, that the addition of tones is based on 

sensing an inverted phase. Therefore, neither Pergande nor any other cited reference teaches or 

\ 

suggests sensing whether the carrier phase is inverted or not, as recited in claim 3. 

| The Examiner also asserts that Pergande teaches filtering a UWB carrier signal pulse to 
provide a unidirectional signal by stating that "Pergande discloses filtering of UWB carrier signal 
pulsp in order to generate a UWB signal,' 1 (Office Action, page 6; citing Pergande, col. 2, 11. 24- 
29 ajrid 38-42). Representative for Applicant respectfully disagrees, and respectfully submits that 
prodding a unidirectional signal is unrelated to the generation of a UWB signal. In other words, 
the % xaminer has not provided any basis for how the teaching of Pergande of generating a UWB 
signal relates to filtering a UWB carrier signal pulse to provide a unidirectional signal, as recited 
in claim 3, or even how a unidirectional signal can be generated from filtering a UWB carrier 
signal pulse. Pergande is silent as to generating a unidirectional signal because Pergande fails to 
teacfi that a UWB signal pulse is rectified. Therefore, neither Pergande nor any other cited art 
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|es or suggests rectifying and filtering the UWB carrier signal pulse to provide a 
unid|rectional signal, as recited in claim 3. 

J The Examiner further states that Pergande does not teach rectification of a UWB carrier 
signaj, and asserts that such element is taught by Iiyama by stating that "Iiyama teaches a 
rectihcation circuit to detect the envelope of the effective cauier corresponding components 
from the s.gnal," (Office Action, page 6; citing Iiyama,FIG. 17;col.2,U. 1-7). Representative 
for Applicant respectfully disagrees, and respectfully submits that the teachings of Iiyama are not 
directed to UWB signals. Iiyama teaches a data transmission and reception system for phase 
shifting (PSK) signals (Iiyama, Abstract). The portion of Iiyama cited by the Examiner 
perils to an example of a rectifier that rectifies an amplitude shift keying (ASK) signal for 
dating an envelope of the ASK signal. Thus, the teachings of Iiyama are unrelated to UWB 
signals. In addition, because the teachings of Iiyama are not directed to UWB signals 
Rep^sentative for Applicant respectfully submits that there is no motivation for one of ordinary 
skUlSn the art to combine the teachings of Iiyama with any of the other cited art to achieve the 
tfrifad of claim 3. Therefore, neither Iiyama nor any other cited art teaches or suggests 
^ctxfying a UWB carrier signal to provide a unidirectional signal, as recited in claim 3 

[ For the reasons described above, Santhoff; Pergande, and Iiyama, individually or in 
combmation, do not teach or suggest claim 3. Accordingly, withdrawal of the rejection of claim 
3, asjwell as claims 4 and 5 which depend therefrom, is respectfully requested. 

V. Rejection nf n a j ms 4 .s \\ n ^ t 35 VAC, fj in^ 

Claims 4-5 stand rejected under 35 U.S.C. §103(a) as being unpatentable over Santhoff in 
^o Pergande and Iiyama, and further in view of U.S. Patent No. 7,082,153 to Balachandran 
et^Balachandran.', Claims 4 and 5 depend from claim 3, which depend from claims 1 and ' 
2 . As descnbed above, Santhoff does not anticipate claim 1, the combination of Santhoff and 
pet^nde does not teachor suggest claim 2, and the combination of Santhoff, Pergande, and 
Iiyama does not teach or suggest claim 3 . Thus, claims 4 and 5 should also be aJJowed over the 
cited art. 

I -11. 
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In addition, claim 4 recites assigning portions of each time slot to respective 
communication channels, whereby data signals pertaining to multiple communication channels 
are transmitted in a single time slot. The Examiner relies on Balachandran in the rejection of 
claim 4, stating that "Balachandran teaches assigning portions of each time slot to respective 
communication channels, whereby data signals pertaining to multiple communication channels 
are tjansmitted in a single time slot" (Office Action, page 7; citing Balachandran, Abstract; col. 
2,11.(33*47), Representative for Applicant respectfully disagrees. Balachandran teaches a pulse 
«idlfc modulation scheme for coding a UWB signal (Balachandran, Abstract). The modulated 
U I C0mmUnicati0nS ^ is transmitted across a communications channel, and a plurality of 
data bits are received, each data bit having a first value corresponding to the binary value "0" or a 
secok value corresponding to the binary value "1," (Balachandran, col. 2, 11. 33-47). Each time 
slot m a time-hopped sequence includes data for each of a plurality of integer time sequence 
eledbts (Balachandran, col. 2, 11. 49-57). However, Balachandran provides no indication that 
eachjportion of the time slot Is assigned to a respective communication channel, such that a given 
one |me slot includes data signals pertaining to multiple communication channels, as recited in 
clainf 4. Thus, neither Balachandran nor any other cited art teaches or suggests claim 4. 
With^awal of the rejection of claim 4, as well as claim 5 which depends therefrom, is 
respectfully requested. 

Claim 5 recites data signals pertaining to first and second Communication channels are 
encoded in the first and second halves, respectively, of each UWB pulse time slot. The 
Examiner asserts that Balachandran teaches this element of claim 5 (Office Action, page 7; citing 
Balaehandran, FIG. 6; col. 8, II. 34-62). Representative for Applicant respectfully disagrees, and 
further respectful^ submits that the cited sections of Balachandran are unrelated to the data 
content of first and second halves of a UWB pulse time slot. As described above, Balachandran 
does hot teach or suggest assigning a respective communication channel to a portion of a time 
slot. [Therefore, neither Balachandran nor any other cited art teaches or suggests data signals 
pertaining to first and second communication channels are encoded in the first and second 
balvek respectively, of each UWB pulse time slot, as recited in claim 5. 
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For the reasons described above, Santhoff, Pergande, Iiyama, and Balachandran, 

3 

individually or in combination, do not teach or suggest claims 4 and 5. Accordingly, withdrawal 
of thp rejection of claims 4 and 5 is respectfully requested. 
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CONCLUSION 

j In view of the foregoing remarks, Applicant respectfully submits that the present 

application is in condition for allowance. Applicant respectfully requests reconsideration of this 

I 

application and that the application be passed to issue. 

Please charge any deficiency or credit any overpayment in the fees for this amendment to 
our Deposit Account No. 20-0090. 



Respectfully submitted, 



Date 



\ 

Customer No.: 26,294 

tar^lli, sundheim, covell, & tummino l.l.p. 
130© East Ninth Street, Suite 1700 
Cleveland, Ohio 44114 
Phojie: (216)621-2234 
Fax| (216)621-4072 



Christopher P. Harris 
Registration No. 43,660 
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